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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

2. Claims 1-9, 11-14, 16-39, and 42-48 are rejected under 35 U.S.C. 102(b) as 
being anticipated by C.K. Woodrow (SPE/IADC 67729 - cited by applicant on IDS filed 
01/24/05). 

With respect to claim 1 , Woodrow discloses a method for analyzing distributed 
temperature data from a well, comprising: using a distributed temperature sensor 
system to obtain temperature profile data along a portion of a wellbore; providing the 
temperature profile data to a processor; automatically determining whether fluids are 
flowing into or out of a tubing located in the well by processing the temperature profile 
data; and highlighting valuable information to a user related to the flow of fluid relative to 
the tubing (see entire document, especially sections Principle of Operation, and How 
it was deployed in Term Alpha Well A-27). 

With respect to depending claims 2-9, the reference teaches automatically 
processing comprising, removing noise from the temperature profile, removing low order 
spatial trends, utilizing a high-pass filter, utilizing a low pass filter, and applying a model- 
fitting algorithm, wherein applying a model-fitting algorithm comprises selecting regions 
for fitting and fitting a model to data, further comprising testing results for statistical 
significance, and constructing a match filter using extrema of a convolution of the filter 
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with data to select candidate depths (see entire document, especially sections Principle 
of Operation, How it was deployed in Term Alpha Well A-27, and Future plans). 

With respect to depending claim 1 1, the reference teaches trend removal and 
filtering of the temperature profile data (see sections Observed thermal profile during 
well kick-off, Observed thermal profile as a water injector, and Observed non- 
linearity of the static thermal profile). 

With respect to depending claims 12 and 13, the reference teaches obtaining 
temperature data using a distributed temperature sensor and deploying an optical fiber 
in the wellbore (see Principle of Operation). 

With respect to depending claim 14, the reference teaches a temporary 
distributed temperature installation (see p. 2, lines 5-14, wherein the North Sea sub- 
surface safety valve installation is disclosed to preclude permanent deployment of the 
fibre). 

With respect to depending claim 16, the reference teaches utilizing a match filter 
(see Observed thermal profile during well kick-off). 

With respect to depending claims 17-20, the reference teaches the match filter 
detecting particular temperature signals corresponding to a particular downhole event, 
including location of a gas lift valve, the hole in a tubing, and a leak in a wellbore 
completion tool (see How it was deployed in Term Alpha Well A-27). 

With respect to depending claim 21, the reference teaches automatically 
processing occurring in real-time (see Principle of Operation). 
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With respect to independent claim 22, Woodrow discloses a system to analyze 
distributed temperature data from a well, comprising: a distributed temperature sensor 
adapted to measure temperature profile data along a portion of a wellbore; a processor 
adapted to receive temperature profile data, the processor being programmed to identify 
a particular temperature signal that corresponds to a specific downhole event having an 
inflow of relatively cooler fluid; and wherein the processor outputs valuable information 
related to the specific downhole event to a user (see entire document). 

With respect to depending claims 23-29, the reference teaches the distributed 
temperature system comprises an optical fiber, an opto-electronic unit to launch optical 
pulses downhole, wherein the unit is coupled to the processor by a communication link, 
wherein the communication link is a hardline link, or a wireless link, and wherein the 
processor is embodied in a portable computer, and a production tubing deployed in the 
wellbore with the optical fiber, wherein the tubing is combined with a gas lift system (see 
Abstract, Principles of Operation, How it was deployed in Term Alpha Well A-27). 

With respect to claim 31 , Woodrow discloses a method of detecting certain 
events within a well, comprising: using a distributed temperature sensor system to 
obtain data related to temperature over a period of time along a portion of a wellbore; 
automatically processing the data to detect specific events related to heat energy in the 
well; and displaying results to a user (see entire document). 

With respect to depending claims 34-39, the reference teaches automatically 
processing the data on a processor-based computer, processing backscattered light 
signals, applying a model-fitting algorithm to the data, selecting regions for fitting and 
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fitting a model to data, testing for statistical significance, and constructing a match filter 
using extrema of convolution of the filter with data to select candidate depths (see entire 
document). 

With respect to depending claims 42-45, the reference teaches detecting 
particular temperature signals corresponding to a particular downhole event, location of 
a gas lift valve, a wellbore completion tool leak, and a hole in a production tubing (see 
How it was deployed in Tern Alpha Well A-27). 

With respect to depending claim 46, the reference teaches displaying results in 
graphical form (see Observed thermal profile during well kick-off, Observed 
thermal profile as a water injector, and Observed non-linearity of the static 
thermal profile). 

With respect to depending claim 47, the reference teaches utilizing a match filter 
(see entire document). 

With respect to depending claim 48, the reference teaches automatically 
processing in real-time (see Principles of Operation). 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 10 and 40 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Woodrow (SPE/IADC 67729) in view of Riza (US 6,360,037). 

With respect to claim 10, Woodrow discloses the method for analyzing distributed 
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temperature data from a well as Indicated with respect to claim 1 above. The reference 
further discloses future plans of additional thermal modeling study work (see Future 
plans) wherein a thermal model that can accurately match the observed temperature 
profile may be established (see Observed thermal profile during well kick-off). 
However, the reference fails to explicitly teach constructing a match filter comprising 
incorporating modifications to the filter to make it orthogonal to background trends, as 
claimed. Riza teaches a polarization-based fiber-optic switch wherein an active noise 
filter is formed by an active polarization rotation element and a polarizer at the output of 
the system; the technique of such a filter is based on the fact that the polarization of the 
leakage noise coming from he undesired input-port which has leaked through passive 
noise filter is always orthogonal compared to the polarization signal; for the purpose of 
suppressing the noise (see col. 7, lines 24-42). Therefore, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to construct a 
match filter in which modifications are made to the filter to make it orthogonal to 
background trends within the fiber-optic system of Woodrow in order to suppress noise 
within the data and thereby establish a more accurate model to match the observed 
temperature profile. 

With respect to claim 40, Woodrow discloses the method of detecting certain 
events within a well as indicated with respect to claim 31 above. The reference further 
discloses future plans of additional thermal modeling study work (see Future plans) 
wherein a thermal model that can accurately match the observed temperature profile 
may be established (see Observed thermal profile during well kick-off). However, 
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the reference fails to explicitly teach constructing a match filter comprising incorporating 
modifications to the filter to make it orthogonal to background trends, as claimed. Riza 
teaches a polarization-based fiber-optic switch wherein an active noise filter is formed 
by an active polarization rotation element and a polarizer at the output of the system; 
the technique of such a filter is based on the fact that the polarization of the leakage 
noise coming from he undesired input-port which has leaked through passive noise filter 
is always orthogonal compared to the polarization signal; for the purpose of suppressing 
the noise (see col. 7, lines 24-42). Therefore, it would have been obvious to one having 
ordinary skill in the art at the time the invention was made to construct a match filter in 
which modifications are made to the filter to make it orthogonal to background trends 
within the fiber-optic system of Woodrow in order to suppress noise within the data and 
thereby establish a more accurate model to match the observed temperature profile. 
5. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Woodrow. 

With respect to claim 15, Woodrow discloses the method as stated above 
wherein the deployment method for the optical fibre distributed temperature system can 
be within the control line, externally on the outside of tubing, or run in and out of the well 
using typical wireline techniques (see Principle of Operation). The aforementioned 
section fails to explicitly disclose the wireline technique wherein the temperature profile 
data is obtained with a slickline distributed temperature sensing system. Woodrow, 
however, teaches prior art temperature measuring techniques wherein temperature is 
measured using production logging tools, run on slickline or electric line, and/or coiled 
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tubing, for tlie purpose of continuously monitoring the wellhead temperature (see 
Background). Therefore, it would have been obvious to one having ordinary skill in the 
art at the time the invention was made to deploy the optical fibre distributed temperature 
system using a "typical" wireline technique such as a slickline for the purpose of 

continuously obtaining temperature data. 

6. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Woodrow (SPE/IADC 67729) in view of Tubel (US 6,012,015). 

Woodrow discloses the method with respect to claim 31 as stated above. 
However, the reference fails to teach automatically processing comprising applying a 
phenomenological model to the data. Tubel teaches a downhole production well control 
system in which sensors are employed, and, wherein models, such as 
phenomenological models, are employed for the purpose of combining knowledge 
obtained from the system with a model for the purpose of obtaining optimum operating 
parameters for the process and improving the performance therein (see col. 6, lines 25- 
57). Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to look to a phenomenological model to provide 
quantitative interpretations within the future plans of the method of Woodrow in order to 
improve upon the modeling process therein. 

Response to Arguments 

7. Applicant's arguments filed 12/03/07 have been fully considered but they are not 
persuasive. 
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8. Applicant presents tliat tlie rejection of claims 1-9, 11-14, 16-39, and 42-48 under 
35 use 1 02(b) as anticipated by C.K. Woodrow were the result of conclusory 
assertions with respect to the teachings of the SPE/IADC 67729 article and that the 
article supports neither the aforementioned assertions nor the rejection as the system of 
the article produces raw data to a surface unit that Is not automatically processed to 
improve the usefulness of the data to an operator as claimed. Applicant further 
presents that the SPE/IADC 67729 teaches against the presently claimed system and 
methodology by stating that the temperature data obtained from the distributed 
temperature system can be displayed on-site, stored or transmitted "to office based 
engineers" for interpretation, and, as such, the cited article fails to disclose or suggest 
numerous elements of the rejected claims. The Examiner disagrees. Within the cited 
final paragraph of the Principal of Operation section, the Examiner agrees that the 
temperature data is displayed on-site, stored or transmitted in real-time via modem or 
scada/modbus links "to office based engineers" for interpretation. Woodrow, however, 
further discloses that "The data can then be interpreted utilizing appropriate software 
applications." In displaying the data on-site, Woodrow teaches the provision of the 
temperature profile to a processor insofar as because the data is subsequently 
displayed to the user, and as such, must be "processed." Woodrow further teaches the 
interpretation of obtained temperature data by transmitting the data and subsequently 
utilizing "appropriate software applications;" therefore, by using a software application to 
interpret the data, Woodrow teaches the invention as presently claimed. 
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With respect to independent claim 1 , Applicant further presents by way of 
example that the SPE/IADC 67729 article fails to discloses or suggest "automatically 
determining whether fluids are flowing into or out of a tubing located in the well by 
processing the temperature profile data." The Examiner disagrees. For example, within 
the How it was deployed in Tern Alpha Well A-27 section, Woodrow provides the use of 
the distributed temperature system within a well, where, in the event of the occurrence 
of a leak within the L80 mild steel tubing utilized in the well, wherein it was expected 
that the tubing would progressively deteriorate over the course of a few years, the 
distributed temperature system enables the identification of any leak within a metre; 
Woodrow further discloses in the Observed thermal profile during well kick-off section 
that the temperature data obtained and profiles created therefrom "clearly show the 
gaslift valves opening and closing" (third paragraph in the section). Thus, Woodrow 
discloses "automatically determining whether the fluids are flowing into or out of a tubing 
located in the well by processing the temperature profile data." 

With respect to independent claim 22, Applicant also presents by way of example 
that the reference fails to disclose "a processor that receives the temperature profile 
data in real time" with the processor "programmed to identify a particular temperature 
signal that corresponds to a specific downhole event having an inflow of relatively cooler 
fluid." The Examiner disagrees. As previously stated, within the Principle of Operation 
Section, Woodrow discloses that the temperature data is displayed on-site, stored or 
transmitted in real-time; the data can then be interpreted utilizing appropriate software 
applications. Woodrow further teaches that "We had hoped to see a relatively minor 2-3 
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degree drop locally at any gaslift valve, typical of what would be expected from a flowing 
gradient survey with the temperature gauge located in the flowing fluids in the wellbore." 
Therefore, Woodrow teaches a processor that receives the temperature profile data in 
real time" with the processor "programmed to identify a particular temperature signal 
that corresponds to a specific downhole event having an inflow of relatively cooler fluid." 

With respect to independent claim 31 , Applicant presents that the reference fails 
to disclose automatically processing the data to detect specific events related to heat 
energy in the well and further "automatically processing the data to determine a flow 
rate of fluid in the well." The Examiner disagrees. As stated with respect to claim 22, 
Woodrow teaches that "We had hoped to see a relatively minor 2-3 degree drop locally 
at any gaslift valve, typical of what would be expected from a flowing gradient survey 
with the temperature gauge located in the flowing fluids in the wellbore." Woodrow 
further indicates that "We had also hoped to infer flowrate from the temperature gradient 
observed below the gaslift valve." Therefore, the rejection under 35 USC 102(b) is 
maintained. 

Since the independent claims recite the elements as discussed above and no 
further arguments were presented with respect to the 102(b) rejection of depending 
claims 2-9, 11,14, 16-21, 23-30, 34-39, and 43-48, the rejection is maintained. 

With respect to the 103(a) rejection of claims 10 and 40, Applicant presents that 
SPE/IADC 67729 fails to disclose the approach of automatically processing the data 
and that Riza fails to disclose or suggest the missing elements. As previously provided, 
Woodrow discloses "automatically processing of the temperature profile to highlight 
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valuable Information to a user," and further, provides for future plans of modeling study 
work. As provided within the rejection above, Riza teaches the construction of a match 
filter, and, therefore, the rejection stands. 

With respect to the rejection of claim 15 under 103(a), the Applicant provides that 
the rejection is unsupported for the reasons provided with claim 1; as these issues have 
been previously addressed and no further grounds of argument are presented, the 
rejection stands. 

With respect to the rejection of claim 41 , Applicant presents that claim 41 
depends from claim 31 and, therefore, the rejection is unsupported. Since the rejection 
of claim 31 has been previously addressed and Applicant provides no further arguments 
other than that claim 41 depends from claim 31, the rejection is maintained. 

Conclusion 

9. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning tliis communication or earlier communications from the 
examiner should be directed to Angela M. DiTrani whose telephone number is 
(571)272-2182. The examiner can normally be reached on M-F, 6:30AM-4:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer Gay can be reached on (571)272-7029. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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